Social Security Disability Insurance (DI) recipients are the only individuals who qualify for Medicare, the universal health care program for retirees, before age 65. The two-year waiting period between the DI benefit award and Medicare eligibility offers an insight into the health insurance system in U.S. DI recipients are both constrained not to work and to be chronically ill or dying. Hence, this population is part of the most expensive users of the health care system but with greatly reduced access to the primary insurance provider (employer). Using the 2001 to 2008 panels of the Survey of Income and Program Participation, I document trends in the source of or lack of coverage during the waiting period, and the effect of Medicare eligibility on each form of insurance, as well as uninsurance. I estimate a measure of crowd out. This paper serves as a first-order characterization of pre-Affordable Care Act settings and offers a test for ACA effectiveness in the future. 
I. Intro
The health insurance system in America is a patchwork of multiple sources of coverage, including private coverage sponsored by an employer, private coverage purchased by an individual, public coverage intended for the young, public coverage intended for soldiers and veterans, and public coverage intended for the elderly. Individuals can move from one type of coverage should circumstance, such as age or employment, allow for it. Yet, the seams in the health insurance system, in which individuals transition between sources of coverage, are often associated with inefficiencies of some kind, either inefficiently low coverage (uninsured), inefficiently high coverage (multiple forms of insurance), or crowd out (displacement of secure private coverage by public eligibility).
The only transition that will occur with near certainty for all Americans is the move to Medicare, the universal public health insurance program for all individuals in the United States age 65 and older. There is a single exception to the age-65 eligibility requirement: recipients of Social Security Disability Insurance (DI), a program that gives cash income support to individuals with established work history who are no longer working due to health reasons, can enroll at any age. However, Medicare eligibility is not coincidental with DI recipiency. Individuals must wait two years after beginning DI before they are eligible for Medicare. The health insurance of individuals on DI during the waiting period and after Medicare eligibility is the subject of this analysis.
In the strictest interpretation, the two-year waiting period for Medicare for DI recipients is simply a cost-saving mechanism (Whittaker, 2005) . As explained in a Social Security Administration research paper (Bye and Riley, 1989) , a two-year delay in eligibility avoids expensive end-of-life care for the terminally ill. Without the two-year waiting period, the total 10-year Medicare bill of a single cohort could be as much 45% higher, primarily due to end-of-life medical expenses. But in a broader sense, the waiting period is one instance of the seams between different sources of coverage, and of particular interest to researchers for two reasons. First, it imposes an extended length of time between qualifying event and public coverage eligibility, allowing for a unique opportunity to examine, without the confounding effect of coincidence of qualification, how individuals transition to public coverage. Second, the population being studied is not in any way representative of country as a whole. Rather, it is a group that consists of those who are chronically ill and dying, as well as constrained to not be working. Hence, they can be thought of as those most in need of coverage, those likely to consume the most health care, or those without access to the primary means of securing coverage for the under-65 population, which is the employer. This unique position make the pre-Medicare eligible DI population relevant for studying the efficiency of a system of coverage, as well as a test for the effectiveness of the coverage goals of the Affordable Care Act (ACA).
There is a wellspring of research looking at the insurance of individuals who become eligible for Medicare at age 65, notably by Card et al. (2008) and Card et al. (2009) , which document the insurance coverage and health consumption of individuals before and after age 65, noting that Medicare is associated with a drop in private coverage and an increase in health consumption. More specifically, Engelhardt and Gruber (2010) find evidence of crowd out from the Medicare Part D expansion. There are also several papers which examine the DI population in particular. Riley (2006) and Livermoore et al. (2009 ) use 1994 -1996 Health Interview Survey (NHIS) cross-sections linked with Social Security Administration Master Beneficiary Record (MBR) data to determine that there are high rates of uninsurance in the waiting period, and this is associated with problems with access to care. Gruber and Kubik (2002) use the Health and Retirement Survey (HRS) to examine how insurance coverage before application affects the decision to apply among older workers, finding that lack of insurance can deter DI entry. This corresponds to the more recent findings of Maestas et al. (2014) . In that paper, the authors use the 2006 Massachusetts health reform to show the influence of health coverage on the DI application decision. There are several advantages of using the SIPP which enables this paper to make a new and unique contribution to the literature. First, using the three most recent SIPPs allows for a longer and more relevant time frame to study DI entry, between 2001 DI entry, between -2012 person (the latter two are subcategories of the first); privately purchased coverage; and lack of insurance, or uninsurance. The paper proceeds as follows: Section II provides a policy background to Disability Insurance and forms of health coverage, Section III details the data used. Section IV presents the model, results, and robustness, and Section V concludes the paper.
II. Background

Disability Insurance
Social Security Disability Insurance (DI) became law in 1956 as an amendment to the 1935 Social Security Act. DI is a part of a social insurance system; workers pay premiums as a payroll tax to earn insurance coverage for themselves and their dependent family members that offers protection against the risk that they will not be able to work-in the case of DI, if they become too sick. Importantly, this means that DI eligibility is based on work history and health, but not income. (Gould, 2012) . prescription history, tax forms, and evaluations from the individual's doctor. DI applicants must pass a two-part earnings test, showing that they have a work history, but have not earned substantial income in the past six months, in addition to being determined to be medically disabled. The initial application time varies from 0 -18 months and if an individual is rejected, they can appeal the decision to a Social Security judge, which can take an additional 1 -12 months.
To clarify, DI is not means tested in the sense that it is not a program targeted or limited to a low-income population, the way that Supplemental Nutrition Assistance or Temporary Assistance to Needy Families is. All individuals who worked in Social Security covered employment, even if they were in the top 1% of wage earners, can apply to DI.
However, because it is a program targeted to individuals who cannot work due to an illness, individuals applying cannot be working. The income test of DI is not that the individual's former income must be below some threshold, but rather that current wage income must be zero, or near zero. DI benefits, once awarded, continue until the individual reaches retirement age, at which point they switch to retirement benefits, unless the individual returns to work. Individuals on DI can work 9 months within a 60-month period at any earnings level and receive full DI benefits (trial period). After 9 months, benefits are stopped if the individual makes over a certain amount ($1010 per month in 2012), or continue for another 36 months if they make under that amount (extended period). Again, the income test is a proxy for an ability-towork test. Individuals who leave DI can resume DI benefits without reapplying within five years of stopping.
Since 1972, DI recipients have been eligible for Medicare after a two-year waiting period.
Regardless of the length of time spent processing the original DI application, beneficiaries are eligible for Medicare 24 months after the established onset date of the illness.
3 The work restrictions and benefit rules discussed for DI do not apply to Medicare; if Medicare is awarded, coverage continues for 93 months after leaving DI, regardless of earnings.
There are two items worth particular note for later analysis in this paper. One, the lower bound of the length of time from leaving work to becoming Medicare eligible is 24 months, assuming the individual applied for DI exactly six months after stopping work and was approved immediately. The upper bound can extend additional months or years if she had been out of work longer than six months before applying to DI, if her application took time to process, or if she was originally rejected. Two, because of the work incentives and allowances, as well as the ability to maintain Medicare, it is possible that a DI beneficiary is working while on DI or that a DI beneficiary can begin (resume) DI with Medicare coverage.
Possible sources of health coverage
Medicare is awarded to all individuals at age 65 and continues to their death, or to DI recipients after a two-year waiting period. It is universal in the context of eligibility, as there is only an age requirement, but it is not limitless in coverage. Certain services, such as long-term care, are not included in Medicare, nor does Medicare allow for dependent coverage. The program is also not free; beneficiaries must still pay premiums, coinsurance, copayments, deductibles, and other out-of-pocket expenses.
Medicaid is the state-run, federally financed health insurance program for low-income families that some DI recipients will qualify for separately from DI. As previously noted, DI benefits are part of Social Security; individuals from any prior earnings level can apply and benefits are based on earnings history, not need. On the other hand, Supplemental Security Income (SSI) is a separate welfare program that provides additional cash benefits to elderly, blind, and disabled individuals who are also in poor households. It can be confusing, because individuals on DI are restricted from earning a wage income, but they can still garner income from other sources, as well as be in a household with working individuals. Individuals who become disabled can apply for DI, SSI, or both simultaneously. Regardless of when it was awarded, SSI recipients are eligible for Medicaid, which has no waiting period. Medicaid and Medicare can be jointly consumed; they are both public programs, but do not offer the same type of coverage. Notably, Medicaid coverage is considered more comprehensive and covers many of the out-of-pocket expenses Medicare does not.
Military coverage is a separate public health coverage system for veterans, actively serving members of the military, and in some programs, their spouses and children. Military coverage includes TRICARE, CHAMPUS, CHAMPVA, and VA health care. Individuals with military coverage use that coverage as their primary care, but are required to sign up for Medicare if they become eligible.
Employer-sponsored insurance is private insurance sponsored and partially paid for by the employer. Workers can 4 be offered benefit plans for themselves and possibly their family as part of the compensation package. Plans very widely in quality, cost, and services covered.
An individual can have ESI through her own employment (self-owned plan) or a family member's (owned by another individual). It is possible to maintain ESI, self-owned coverage even if an individual is no longer working if the continued coverage was negotiated as part of a retirement package, a severance package, or if the individual qualifies and can afford COBRA benefits.
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Purchased coverage is private plans that are purchased by the individual directly from the insurer.
III. Data
The Survey of Income and Program Participation (SIPP) is a panel study of U.S. households. Relying on a measure of tenure based on age means that I lose precision in capturing Medicare eligibility. I only know that it should occur 24 months since DI benefits began, or sometime during the second year of DI tenure. For an individual who was awarded DI the day before her 30th birthday, the age awarded is technically 29. When she is 31, she is in her second year of DI tenure, but is actually only 366 days from award date, and still 364 days from being eligible for Medicare. Alternatively an individual awarded DI on their 30th
birthday will be eligible for Medicare when he is 32, and the year-increment captures his eligibility perfectly. Individuals in the sample fall somewhere between these two extremes.
Although a determination of Medicare eligibility from a tenure calculation is not exact, it has its advantages over relying on the number of months observed in the survey on DI to calculate the first Medicare eligible month for each individual in that it is constructed identically for each individual and uses fewer assumptions.
Health insurance, both the source of coverage and, if applicable, the owner of the private plan, is measured monthly in the SIPP. Medicare, Medicaid, employer-sponsored coverage (ESI), privately purchased coverage, and military coverage indicator variables are based on survey response; uninsurance is constructed from a negative response to all possible forms of insurance, and excludes any individual with a non-response to any category.
The sample means and standard deviations of demographic characteristics, educational attainment, program participation, and health coverage of the sample are presented in Table   1 . The sample means show definitively that DI recipients are not representative of the U.S.
population, and even less so do they correspond to how the majority of Americans transition 8 Applicants to Disability Insurance indicate when their work-preventing illness began, the alleged onset date (AOD). When approved for benefits, the examiner determines when the illness began, an established onset date (EOD). DI benefits begin with application approval, but include a one-time, lump-sum payment for all months since EOD, less five months. Medicare eligibility begins 24 months after the EOD.
9 From Livermoore et al. (2009), Table 5 . In that paper, the authors do not distinguish, as here, between privately purchased coverage and private employer-sponsored coverage, not allowing for a direct comparison.
to Medicare. One could say that, as a result, little could be extrapolated from this study and applied elsewhere because the population and policy is so specific. However, being non-representative in this case is an advantage. The DI population is chronically sick and dying, the vast majority are not working and even fewer are working full-time. It is clear that, given their condition, they would need coverage and access to care, yet equally unclear what type of health insurance they have or should have, given that they reduced access to employer-sponsored insurance, but will be enrolled in public coverage after two years. Their place at the intersection of multiple forms of coverage is revealing of how the health insurance system as a whole operates and measures whether it can efficiently provide coverage through transition periods.
IV. Model, Results, and Robustness
Model
Given longitudinal data on health insurance and DI tenure, the time path of coverage as individuals become eligible for DI and then Medicare can be modeled in the following way:
The key variable of interest is D it+j , where j is the number of years since DI began, i is the individual, and t is the time period. This means that each year an individual is on DI is considered a separate treatment relative to the omitted year one. As mentioned previously, the eight types of insurance comprise the dependent variables y it . The dependent variable is binary, equal to 1 if the individual indicated coverage at time of interview and 0 if not. hence, the coefficients in year zero can be thought of as the change in coverage before and after DI begins. Notable in Table 2 is that no form of coverage is significantly different In the final column, the estimates of the effect of Medicare are uninsurance are large and precisely estimated. Uninsurance declines by 9.9 percentage-points in year two as individuals transition to Medicare and reaches a permanent 15 percentage-point decrease by year three.
Given the sample means presented in Table 1 , this is equivalent to roughly 85% reduction in uninsurance associated with Medicare.
The coefficients presented in Table 2 suggest that Medicare eligibility is associated with a drop in employer coverage and uninsurance, as well as the clear in Medicare coverage. Similarly, 87% of the decline in private coverage in isolation in columns 3, 4, and 5 (-0.013, -0.090, -0.042) can be accounted for with the increase in double private and public coverage in column 7 (0.023). From either direction, this represents relatively little crowd out in the traditional interpretation.
As a robustness measure, Tables 4 and 5 replicate Tables 3 and 4 
V. Discussion and conclusion
The results from the event study and various robustness checks point to three main conclusions that can be drawn from the study of the health insurance coverage of the DI population as it transitions to Medicare eligibility: Medicare eligibility is coincidental with a large de-cline in uninsurance, the crowd out of private coverage limited to ESI owned by the disabled individual, and a large increase in double coverage. I will discuss each of these in turn.
First, unless there is a strong preference among some individuals to not have health coverage during the waiting period, the high uninsurance rates in the waiting period and their subsequent fall with Medicare eligibility suggest either a barrier to accessing coverage or barrier to affording coverage for the DI population, or a combination of both. This is not surprising, given the pre-ACA insurer policies on pre-existing conditions, coverage denial, and looser regulation of premiums. A test of ACA effectiveness in the future will be in reducing the rates of uninsurance for this population. But in addition to a litmus test for new policy, the high uninsurance in the waiting period calls into question the possible cost of the current policy, in terms of medical out-of-pocket expenses for the disabled individual, uninsured care
for hospitals and community health centers, and longer consequences of delayed care.
Second, the decline in employer-coverage associated with Medicare eligibility depended on plan owndership. There are numerous possible reasons for a discrepancy in decline of employer plans. The most likely explainer is cost. Self-owned employer-plans for nonworking individuals are typically more expensive as the employer is paying less, or none, of the premium. This is the case when an employee is using COBRA to maintain benefits.
Plans owned by another individual who is still working might be more expensive relative to covering solely the worker, but less expensive in family budgets if the premium is covered mostly by the employer and the plan pays for out-of-pocket costs that Medicare does not.
The discrepancy could also be a function of private contract design-employers maintain offer retirement or disability health plans, but these are contracted to expire, or change in price, with Medicare eligibility.
Third, the large increase in double coverage is striking. Prior studies of the age-65
Medicare transition find much smaller incidence of double private and Medicare coverage.
This could suggest that individuals prefer private coverage to public coverage, or that either in isolation is insufficient (or perceived to be inefficient) for the amount of care required by disabled or dying individuals. The relatively small estimated crowd out, compared to large increases in multiple forms of coverage, motivates further work on the adequacy of coverage for the very sick, and the size of out-of-pocket costs.
In sum, individuals in this study are transitioning from employment and wages to recipiency and cash transfer, under the special case that they are either chronically sick or dying.
This paper documents one part of the concurrent transition from private insurance to public health coverage. The findings suggest that this process is inefficient. Not only are there gaps in coverage, but there are large increases in double public and private coverage. Although the DI population is small and the waiting period policy is unique to them, this inefficiency in delivery of coverage is still notable in the problems it identifies for the efficiency in the health insurance system as a whole.
The implications of these efficiency issues are beyond the scope of this paper, but have been discussed in Livermoore et al. (2009 ), Riley (2006 , and Gruber and Kubik (2002) , which examine how health insurance coverage, or lack of coverage, affects health behavior, health consumption, or the DI application decision. In addition, the effect of Medicare on health is documented in various papers (Currie and Gruber, 1996) (Meyer and Wherry, 2012) , so it is reasonable to conclude that the DI population alters their health behavior, and could experience worse health outcomes. On the other hand, relatively understudied for this population is the effect on family budgets of the inefficiencies documented in this paper. For families with an uninsured disabled individual, this could be the cost of out-ofpocket medical expenses. For families with a worker who maintains coverage of the disabled individual, this could be the price of the higher premium.
These inefficiencies, and others, point to larger issues of the efficacy of the public insurance system that the disabled individual is progressing through, if the health and welfare outcomes depend more on what families can provide and pay for, rather than the government.
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